Coupling of a single adenylate cyclase to two receptors: adenosine and catecholamine.
A detailed kinetic analysis on the rate of activation of adenylate cyclase by 1-epinephrine and by adenosine, separately and combined, was performed. Both ligands were found to induce the activation of adenylate cyclase to its permanently active state in the presence of guanylyl imidodiphosphate (GppNHp). The activation followed strictly first-order kinetics. On the basis of these experiments, it was found that all of the enzyme pool can be activated by the beta-adrenergic receptor, but only 60 to 70% of the enzyme can also be activated by an adenosine receptor. The remaining 30 to 40% cannot be activated by adenosine. While previous experiments have led us to conclude that the epinephrine receptor is uncoupled from the adenylate cyclase, it seems that the adenosine receptor is either precoupled to the enzyme or forms a long-lived intermediate of adenosing-receptor-enzyme complex. From the pattern of enzyme activation by the two ligands and GppNHp, it may be concluded that the two ligands, adenosine and the beta-agonist, activate the adenylate cyclase through a common guanyl nucleotide regulatory site. This assertion is supported by the finding that both adenosine and 1-epinephrine, in the presence of GTP, induce the reversal of the permanently active state, irrespective by which pathway the enzyme was activated.